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EXPANDABLE CONNECTION 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] This invention relates to an expandable coupling, and in particular to an 
expandable threaded coupling for connecting expandable tubulars. 

Description of the Related Art 

[0002] The gas and oil exploration and production industry has recently begun to 
employ expandable downhole tubulars, for example in the form of diametrically 
expandable casing, liner and sand screens. A number of expansion methods have 
been proposed, including the use of rotary expansion tools and devices. The 
present applicant has developed a range of rotary expansion tools which feature 
rollers mounted on a body. Such a tool is rotated within the tubular to be expanded, 
with the rollers in rolling contact with the inner wall of the tubular. The rollers are 
arranged to reduce the wall thickness of the tubular by cold work, with a 
corresponding increase in the tubular diameter. 

[0003] The majority of downhole tubular strings comprise a number of threaded 
sections which are coupled together at surface to a desired torque. Typically, each 
section will feature a leading threaded male portion, or pin, and a threaded female 
portion, or box, on the other end such that a coupling between two adjacent sections 
features a threaded pin extending into a corresponding threaded box. Such 
couplings tend to operate satisfactorily on conventional applications, where the 
coupling is not subject to expansion. However, expansion of tubular strings 
including such couplings is problematic. One difficulty that may be encountered is 
that if a string of tubulars is expanded, for example by using a rotary expansion tool 
or a cone expansion tool or the like, the torque held in the couplings is released. 
Furthermore, where expansion is achieved using a rotary expansion tool, the tool 
applies a torque to the tubulars, such that in certain circumstances it is possible for 
rotary expansion of a coupling to result in backing-off of a threaded coupling, and 
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thus compromise the integrity of the coupling, or even lead to separation of the 
coupling, and loss of the string below the coupling. 

[0004] This has been addressed by ensuring that the thread configuration is 
compatible with the direction of rotation of the rotary expansion tool, such that the 
tool tends to tighten or torque-up the coupling as the tool passes into the lower 
tubular section which carries the box. However, the applicant has found that this 
tightening or torquing-up of couplings can, in certain circumstances, lead to other 
difficulties. 

SUMMARY OF THE INVENTION 

[0005] According to the present invention there is provided an expandable 
tubular coupling comprising: 

a threaded male portion; and 

a corresponding threaded female portion, 

the threaded portions featuring thread profiles configured such that the 
coupling may be made up to a predetermined extent, and once made up to said 
predetermined extent may be made up no further. 

[0006] The present invention thus differs from existing threaded couplings which 
may feature torque shoulders, or other arrangements, which limit the degree to 
which the coupling can be made up. In existing arrangements, following expansion 
of the coupling, it is often possible, and indeed it may sometimes be desirable, to 
make the coupling up further. This may not create any problems if the tubular string 
is free to rotate below the expansion tool. However, if a lower part of the string is 
held against rotation, for example by differential sticking, the rotation of a tubular 
section and the further making up of a coupling in an upper part of a string in a top- 
down rotary expansion may result in a corresponding degree of backing-off of a 
coupling in a lower part of the string. Even where there is only a limited degree of 
making-up at each coupling, for example one quarter of a turn, the rotation is 
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cumulative as the string of tubular sections is expanded, such that the integrity of 
one or more lower couplings may be seriously compromised, or indeed a coupling 
may separate, with the loss of the string below the coupling. 

[0007] By configuring the thread profiles of the coupling of the present invention 
to prevent the coupling from being made up further, this difficulty is avoided. 

[0008] The thread profiles may take any appropriate form, and preferably each 
thread portion comprises first and second parts having different thread profiles. 
Each thread portion may have a leading part and a trailing part, when made-up the 
leading part of the male portion engaging the trailing part of the female portion, and 
the leading part of the female portion engaging the trailing part of the male portion. 
Most preferably, the male portion has a leading part with a thread profile 
corresponding to the thread profile of the trailing part of the female portion, and a 
trailing part with a thread profile corresponding to the thread profile of the leading 
part of the female portion, and the thread profiles are configured such that the thread 
portions may be made up until the start of the thread profile on the trailing part of the 
male portion encounters the start of the different thread profile on the trailing part of 
the female portion. The change in thread profiles between the first and second parts 
may be abrupt, but is preferably gradual or incremental. 

[0009] Conveniently, the thread profiles may be a combination of a square thread 
profile and a dovetail thread profile. This allows each thread portion to be cut initially 
as a square thread, and then the flanks of a selected part of each thread portion to 
be cut with an angled cutting insert to create a dovetail profile. As such a coupling is 
being made up, the square profile cut in the leading part of the male portion will 
mate with and pass through the dovetail profile cut in the leading part of the female 
portion and of course will continue to pass through and mate with the square portion 
cut in the trailing part of the female position. However, the dovetail profile cut in the 
trailing part of the male portion will not mate with the square profile of the trailing part 
of the female portion, preventing any further rotation of the thread portions when 
different thread profiles meet, before or after expansion of the coupling. 
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[0010] Alternatively, the thread profiles may be a combination of similar form but 
different dimensioned thread profiles such as square thread profiles or dovetail 
profiles. With this arrangement a smaller thread profile is preferably located on the 
leading part of the male portion and is adapted to mate with a similarly dimensioned 
thread profile located on the trailing part of the female portion. Conveniently, a 
larger dimensioned thread profile is located on trailing and leading parts of the male 
and female portions respectively, which larger dimensioned thread profiles are 
engageable with each other but are not engageable with the smaller thread profiles, 
preventing any further rotation of the thread portions after the coupling has been 
made-up, before or after expansion of the coupling. The interface between the 
different dimensioned thread profiles may be abrupt or alternatively gradual or 
incremental. 

[0011] The thread profiles may be parallel or tapered, left hand or right hand. 

[0012] According to a second aspect of the present invention, there is provided a 
method of coupling tubulars, said method comprising the steps of: 

providing a first tubular having a threaded male portion and a second 
tubular having a corresponding threaded female portion, wherein the threaded 
portions feature thread profiles configured such that the threaded portions may be 
made up to a predetermined extent, and once made up to said predetermined extent 
may be made up no further; and 

engaging the male and female threaded portions to form a tubular 
coupling made up to said predetermined extent. 

[0013] The coupled tubulars may subsequently be expanded. 
BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] These and other aspects of the present invention will now be described, 
by way of example only, with reference to the accompanying drawings, in which: 
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[0015] Figure 1 is a cross-sectional view of a casing string being expanded in a 
borehole by a rotary expansion tool; 

[0016] Figure 2 is a schematic part sectional view of an expandable tubular 
coupling in accordance with an embodiment of the present invention; 

[0017] Figure 3 is an enlarged sectional view of area 3 of the expandable tubular 
coupling of Figure 2 showing the coupling engaged; and 

[0018] Figures 4 and 5 show part sectional views of a box connection used in the 
coupling of Figure 2 in various stages of a thread forming process. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0019] Reference is first made to Figure 1 in which there is shown a cross- 
sectional view of a casing string 10 located in a bore 12 and being expanded, top- 
down, using a rotary expansion tool 14 (shown in broken outline). The casing string 
is composed of a number of casing tubular sections 16, connected together by use 
of threaded couplings 18, which in the embodiment shown are left handed threaded 
couplings. Although not apparent from Figure 1, the threaded couplings are formed 
by engagement of a male threaded portion, or a pin connection, with a female 
threaded portion, or box connection. The pin connections are orientated in a 
downwards direction with respect to the bore 12, and the box connections are 
located in an upwards direction with respect to the bore 12. The engagement of the 
pin and box connections will be discussed in more detail hereinafter with reference 
to Figure 2. However, for the meantime reference is still made to Figure 1 . 

[0020] During top-down rotary expansion with the expansion tool 14 being 
rotated in a clockwise direction when viewed from above the tool 14, as indicated by 
arrows 20, the force exerted on the casing string 10 by the tool 14 will act to rotate 
the casing string 10 in a clockwise direction. When the tool 14 advances beyond a 
coupling 18 which has been expanded, the induced rotation of the casing 10 will act 
to further tighten or make-up the expanded coupling due to the fact that the casing 
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tubulars located above the expanded coupling are rotatably fixed at the surface or 
head of the bore 12, and that the coupling 18 is a left handed coupling. 

[0021] It should be noted that rotation may not create any problems if the casing 
string 10 is free to rotate below the expansion tool 14. However, if the string 10 is 
held against rotation at a lower portion 22 thereof, for example by differential 
sticking, the rotation of an upper tubular section 16 and the further making-up of an 
adjacent expanded coupling 18 may result in a corresponding backing-off of a 
coupling 18 in a lower part of the string 10. Even where there is only limited rotation 
at each coupling 18 following expansion, for example one quarter of a turn, the 
rotation is cumulative as the casing string 10 is expanded, such that the integrity of 
one or more lower couplings 18 may be seriously compromised, or indeed the 
degree of rotation may be sufficient to lead to separation of a coupling 18, and loss 
of the string 10 below that coupling 18. 

[0022] Reference is now made to Figure 2 in which there is shown a part 
sectional view of an expandable coupling 23 in accordance with an embodiment of 
the present invention, which coupling 23 is composed of the ends 24, 26 of two 
casing tubulars 16, wherein the end 24 of the upper tubular 16 includes a threaded 
pin connection 28, and the end 26 of the lower tubular 1 6 includes a threaded box 
connection 30. For clarity, the pin and box connections 28, 30 are shown separated. 

[0023] The pin and box connections 28, 30 each include first and second 
threaded parts featuring different thread profiles. In the embodiment shown, the 
leading part of the box connection 30 features a dovetail thread profile 32 which 
corresponds to a dovetail thread profile 34 on a trailing part of the pin connection 28. 
Additionally, the trailing part of the box connection 30 features a square thread 
profile 36 which corresponds to a square thread profile 38 on a leading part of the 
pin connection 28. 

[0024] To make up the coupling 23, the lower tubular carrying the box connection 
30 is held stationary while the upper tubular carrying pin connection 28 is rotated 
relative thereto. The arrangement is such that the square thread profile 38 of the pin 
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connection 28 can mate with both the dovetail thread profile 32 and the square 
thread profile 36 of the box connection 30, whereas the dovetail thread profile 34 of 
the pin connection 28 can only mate with the dovetail thread profile 32 of the box 
connection 30. Thus, the coupling 23 can only be made-up to the extent where the 
interface 40 between the different thread profiles 34, 38 of the pin connection 28 
engage or abut the interface 42 between the different thread profiles 32, 36 of the 
box connection 30. Once the interfaces 40, 42 engage, no further tightening of the 
coupling 23 is possible. Thus, during top-down rotary expansion, that is, expansion 
in the direction of arrow 44, the reaction forces between the casing 10 and the rotary 
tool 14 (Figure 1) will not further tighten or make-up the coupling 23, eliminating or at 
least reducing the possibility of loosening lower couplings, as discussed above. 

[0025] The coupling 23 will now be described further with reference to Figure 3, 
in which there is shown a cross-sectional view of a portion of the coupling 23 of 
Figure 2 in the region of the thread profile interfaces 40, 42. As shown, the leading 
portion of the pin connection 28 features a square thread profile 38 and the trailing 
portion a dovetail thread profile 34. Also, the leading portion of the box connection 
30 features a dovetail thread profile 32 and the trailing portion includes a square 
thread profile 36. It is apparent from Figure 3 that the dovetail thread profile 34 of 
the pin connection 28 will not mate with the square thread profile 36 of the box 
connection 30, and similarly, the dovetail thread profile 32 of the box connection 30 
will not mate with the square thread profile 38 of the pin connection 28. This 
arrangement thus prevents the coupling 23 being tightened beyond the interfaces 
40, 42, generally identified as area 43 in Figure 3. 

[0026] Reference is now made to Figures 4 and 5 in which there is shown a 
cross sectional view of a portion of a box connection 30 at various stages in a thread 
forming process. Referring initially to Figure 4, a square thread profile 46 is cut 
along the entire thread portion of the box connection 30 by conventional means, 
wherein the thread 46 includes flanks 48 which are disposed perpendicularly 
between respective roots 50 and crests 52a and 52b of the thread 46. The 
subsequent stage, shown in Figure 5, involves cutting the flanks 48 along the 

8 



PATENT 

Attorney Docket No.: MRKS/0094 
Express Mail No.: EV 351030971 US 

desired length of the box connection 30 to define new flanks 54 which are disposed 
at an acute angle with respect to the respective roots and crests 50, 52b. This 
process therefore produces the required dovetail thread profile 32. In order for the 
coupling 23 to function as desired, the crests 52b of the dovetail thread profiles 32 
are larger than those of the square thread profile 46. This will ensure that the 
dovetail thread profile 32 of the box connection 30 will not mate with the square 
thread profile 38 (Figure 3) of the pin connection 28 due to the incompatible 
configuration. Thus, the crests 52b of the square thread profile 46 shown in Figure 
4, that is, those crests which will subsequently form the crests of the dovetail thread 
profile, are larger than the remaining crests 52a of the thread profile. To achieve 
this, the square thread profile 46 is cut with a variable crest length. 

[0027] The thread portion of the pin connection 28 may be formed in the same 
manner as described above. 

[0028] The flanks 54 of the dovetail thread profile 32 are individually cut using an 
angled cutting insert, which requires the cutting insert to be passed along the length 
of the dovetail thread portion 32 twice, once for each flank. This arrangement, 
however, requires that the cutting insert has a width substantially equal to or less 
than the roots 50 of the square thread profile to facilitate removal of the cutting insert 
without the requirement of withdrawing the cutting insert along the entire length of 
the dovetail thread profile 32. 

[0029] It should be noted that the embodiments hereinbefore described are 
merely exemplary of the present invention and that various alterations may be made 
thereto without departing from the scope of the invention. For example, the pin and 
box connections may be provided with thread portions having a similar form, 
differing only in their dimensions, such that a smaller male thread, for example, may 
mate with similar sized and larger female threads, but a larger sized male thread will 
be able to mate only with a similar sized female thread but not a smaller female 
thread. Additionally, the interface between the different thread profiles may be 
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gradual or incremental. For example, there may be a transition surface between the 
different thread profiles or a step defining a shoulder between the thread profiles. 
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